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Study Description

The widely held notion of “pollinator decline” has mostly arisen from stud-
ies undertaken at biologically impoverished, human- managed ecosystems from 
mid- latitude regions. Long- term studies have been not conducted so far in bio-
logically diverse, well- preserved natural communities. The dynamics of pollinator 
functional abundance was investigated for 65 plant species sampled over two 
decades at 29 sites in undisturbed Mediterranean montane habitats of southeast-
ern Spain. At the plant- community level, pollinator abundance increased over the 
study period, largely because of an increase in solitary bees and, to a lesser extent, 
beetles. This provides evidence that pollinator declines are not universal beyond 
anthropogenic ecosystems.
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Photo Gallery

Photo 1. Central part of Sierra de Cazorla mountains, a broad region in southeastern Spain char-
acterized by rugged topography, high biological diversity, and well- preserved natural vegetation. The area 
has experienced significant climatic warming and declining precipitation during the last decades. Most 
habitat types sampled for pollinator abundance are represented in the zone pictured (elevation range 
~750–2000 m above sea level). Photo credit: Carlos M. Herrera.
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Photo 2. Amegilla ochroleuca (Apidae) about to probe a flower of Urginea maritima (Hyacinthaceae). 
This summer- flying species is a representative example of solitary bees whose flower visitation rates 
increased significantly over 1997–2017. Photo credit: Carlos M. Herrera.
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Photo 3. Bombus pascuorum (top) and B. pratorum (bottom) on Asphodelus cerasiferus flowers 
 (Asphodelaceae). Bumble bee abundance remained stable over the last two decades at the undisturbed 
montane habitats studied, which contrasts with the declining trends frequently reported elsewhere.
Photo credit: Carlos M. Herrera.
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Photo 4. A sampler of beetle pollinators whose abundance increased over the study period. 
Clockwise from the top left: Mylabris quadripunctata (Meloidae; on Inula montana,  Asteraceae); Tropino-
ta squalida (Scarabaeidae; on Aphyllanthes monspeliensis,  Aphyllanthaceae); Dasytes terminalis (Dasytidae; 
on Helianthemum oelandicum, Cistaceae); Acmaeodera degener (Buprestidae; on Cistus monspeliensis, Cis-
taceae); Oedemera nobilis (Oedemeridae; on Allium roseum, Alliaceae); Anthrenus sp. (Dermestidae; on 
Achillea odorata,  Asteraceae). Photo credit: Carlos M. Herrera.
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Photo 5. Iphiclides feisthamelii (Papilionidae) feeding on flower heads of Eryngium dilatatum (Apia-
ceae). This large butterfly stands apart from other lepidopteran pollinators by its strong increasing trend 
in flower visitation rates over the two decades studied. Photo credit: Carlos M. Herrera.

These photographs illustrate the article “Complex long- term dynamics of pollinator abundance 
in undisturbed Mediterranean montane habitats over two decades” by Carlos M. Herrera pub-
lished in Ecological Monographs. https://doi.org/10.1002/ecm.1338
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